more successful on the Continent than in England is solely because the treatment is more methodical and carried out in institutions which in this country are lacking. But without doubt there remain cases where the colon is hopelessly diseased, where it is not only powerless to perform its'functions, but is in some way an active influence for evil; in these suitable cases, and by suitable hands, ileo-sigmoidostomy gives excellent results and is a distinct advance in treatment.
Dr. E. MELLANBY: The aspect of the subject of alimentary toxaemia that I propose to deal with is the chemical one, for recently certain chemical substances have come under consideration which seem to throw some light on the subject and are worthy of further investigation.
Before proceeding with the consideration of these substances, I think it is permissible, even if only because of the treatment they have previously received in this discussion, to suggest that we throw overboard one group of chemical substances, which until recently have received the exclusive attention of chemical researchers on alimentary pathology. I refer to the tryptophane derivatives, and especially to indoxyl sulphate, the substance responsible for the indican test. I make this suggestion for two reasons:
(1) That this substance, although it has been the cause of tremendous labours, including that of Herter and his co-workers, and the Metchnikoff school among many others, has led to no results. No doubt the fact that its formation depends on several factors, of which intestinal putrefaction is only one, is the principal reason of the divergence of opinion on the subject. For myself, I may say that in order to obtain a urine which gives the best indican test for medical students, it has been my custom to get that of a case of cancer of the liver rather than of a case of marked constipation.
(2) The indol derivatives are all relatively innocuous compared with other substances which can be obtained in the alimentary canal.
From a positive point of view, the group of substances which I think can be readily assigned a position of importance from the point, of view of alimentary toxaemias are the amines produced by splitting off CO2 from the proteolytic amino-acids by intestinal bacteria. The most important of these amines have been referred to by the opener of this discussion, and are para-hydroxyphenyl-ethylamine-the amine of tyrosine, iso-amylamine-the amine of leucine, and /8-imidazolethylaminethe amine of histidine. Research workers have recently been attracted to these substances in consequence of the discoveries of Barger and Dale, who first isolated them from ergot and worked out their pharmacological action. Their actions I need, not dwell upon, as they have already been dealt with by Professor Dixon, but I may remind you that they are all very potent stimulants of plain muscle, and whereas parahydroxyl and iso-amyl raise the general blood-pressure, ,B-i. has a marked depressant action on the blood-pressure. That para-hydroxyphenyl-ethylamine and iso-amylamine may be responsible for chronic symptoms of intestinal toxaemias, such as arteriosclerosis, seems to have been proved by the work of Harvey, who produced marked arteriosclerosis and a renal condition resembling the large white kidney by giving small quantities of these substances by mouth to animals over prolonged periods. I must confess that these results are surprising, especially when one remembers the ease with which para-hydroxyphenyl-ethylamine is rendered innocuous by having its amine replaced by a hydroxyl group and then oxidized to para-hydroxyphenyl-acetic acid by an isolated liver perfused with Ringer's solution, as has been shown by Ewins and Laidlaw. From the point of view of acute intestinal disturbances, ,8-imidazolethylamine Imust be considered. This substance was further isolated from the mucous membrane of the alimentary canal by Barger and Dale in their endeavour to identify it with the hypothetical substance of Popielski called " vaso-dilatin." The mucous membrane of the intestine offered the best material for such research, for it has long been known that a watery extract of this intestine produces a very large fall of blood-pressure and other toxaemic symptoms when injected into animals. In a paper on cyclic vomiting in children,' I stated that Twort and myself had isolated a bacillus from the alimentary tract capable of splitting off a molecule of carbon dioxide from histidine and converting it into ,8-imidazolethylamine. Dtale and Laidlaw had shown that injection of small quantities of /8-i. caused, among other symptoms, marked diarrhoea and vomiting, and I suggested that the absorption of this substance into the blood-stream from the intestine might be responsible for the exacerbations of symptoms in cyclic vomiting. Since this time Berthelot,2 a Frenchman working in Metchnikoff's laboratory, had also isolated a bacillus from the intestine capable of carrying out the same action. This bacillus he has called the Bacillus amninophilus intestinalis, because of its power of attacking amino acids. We make no such general claim for our bacillus, ' Lancet, 1911, ii, p. 8. although there is evidence that it will attack some substances such as tyrosine and alanin. One other point where we differ from Bertrand and Berthelot most emphatically I wish to deal with. They say they can only isolate the bacillus from the intestinal contents-of cases showing intestinal disorder and not from normal healthy animals. This is absolutely contrary to our experience, for we have never failed to obtain most potent histidine-destroying bacilli from any alimentary canal of normal animals that we have examined. One surmises, therefore, that Bertrand and Berthelot ascribe the symptoms of intestinal disturbances to this bacillus whenever it is present. Twort and I, on the other hand, think it is present in all alimentary canals, and that its products of activity only produce symptoms under special circumstances. The fact that Barger and Dale isolated ,B-imidazolethylamine from the intestinal mucous membrane of normal oxen supports the view that the bacillus is a normal inhabitant of the intestine. Its distribution is affected by the diet to some extent, for a cat that has lived on an exclusive meat diet has the bacillus higher up towards the duodenum than a cat on a milk diet.
Twort and I have recently been able to obtain ,8-i. from another source as the result of bacterial action, for we have obtained an intestinal bacillus capable of acting on carnosin with the production of ,8-i. Carnosin was first isolated from meat extract by Gulewitsch, and he showed it to have the constitution of histidyl-13-alanin-and to be of the nature of a polypeptid. It is clear that the production of ,8-i. from carnosin necessitates a preliminary hydrolysis before the removal of the carbon-dioxide molecule.
Since /8-imidazolethylamine is present in the normal alimentary mucous membrane, the question axises as to why it lies in an apparently innocuous state without the production of symptoms, and also what would happen if there was an increased production of this substance in the intestine.
The answer to the latter question seems clear. If minute quantities of /8-i., say 10 mg., be injected either intravenously or subcutaneously into a cat, then very marked symptoms of diarrhoea, vomiting, and general collapse appear immediately. If large quantities-i.e., up to 500 mg. of /3-i. phosphate-be given so as to obtain access to the small intestine-i.e., in keratin capsules-then the only symptom which follows is that of diarrhoea with watery, acidic stools. But there is no vomiting and general collapse-in other words the ,8-i. has acted locally on the alimentary canal, producing greatly increased peristalsis, but it has not been absorbed into the blood-stream to produce the most important toxaemic symptoms. Without suggesting that 18-i. is responsible for all the symptoms of such an acute condition as summer diarrhoea and vomiting of children, although I think it plays an important part in such conditions and may be regarded as typical of a larger group, it seems to me that the facts just related as to /8-i. throw an important light on the subject. For it is clear that if ,8-i. is normally present in the alimentary canal and if even when large quantities are present no general symptoms of poisoning are produced, then clearly it can only mean that when acute intestinal symptoms are produced they are due to the breaking down of the defensive mechanism of the intestinal mucous membrane which prevents the entry of /-i. into the blood-stream. Such a view as this would imply that there are all the potential factors, including intestinal flora and toxic chemical substances, present in the alimentary tract of all normal animals, and that the difference between the summer diarrhoea child and the normal child is due to the breakdown of the absorptive mechanism of the intestine and to that alone. Further evidence to this effect-viz., that the factor of importance to be considered is the absorptive mechanism and not an excessive production of toxins in the intestine-is the fact we showed that ,8-i. is never produced from histidine in the presence of carbohydrates and acids. Also the acid fermentation of carbohydrates in acute intestinal disturbances is notorious, and it is unlikely that there is any production of /3-i. at such times. The acid fermentation products are themselves relatively innocuous.
This view would further point to a different line of inquiry for the elucidation of alimentary toxemic conditions than that usually undertaken. For it suggests that the key to the situation is not held by a consideration of the bacteria of the intestine, nor of the chemical ehd-products of bacterial action, but rather by knowledge as to the normal method of intestinal absorption, and more particularly of the mechanism which prevents the passage of toxic substances across the mucous membrane into the blood-stream. The important question is, What is the cause in acute intestinal disturbainces which brings about the breakdown of the defensive mechanism and allows the entry into the blood-stream of toxic substances? All research on the subject is handicapped by the fact that from a physiological point of view the process of intestinal absorption is almost a virgin field. The general trend of modern physiological research work on the alimentary canal seems to me to indicate another method whereby pathological symptoms may be traced to the intestine. In the first place we had Bayliss and Starling's striking discovery of secretin-a substance liberated from the duodenum by HCI of the gastric juice, and so causing pancreatic activity.
The detection of gastrin by Edkins followed this-a substance in the pyloric end of stomach mucous imembrane which was liberated into the blood-stream by various substances, including meat extract, and caused a further secretion of pepsin and HCl by the fundus mucous membrane. Again, quite recently, the results of Cow of work done in Hans Meyer's laboratory indicate that water taken by mouth acts as a diuretic, not by its direct action on the kidney, but indirectly by liberating some substance from the alimentary tract which stimulated the kidney to secrete water. He showed that a watery extract of alimentary mucous membrane injected subcutaneously caused marked diuresis in dogs, and if the extract was boiled it lost its diuretic producing effect. Such results as these, which prove the presence of chemical stimulants in the alimentary wall, make one wonder whether a generalization is possible, so that each organ in the body is stimulated to activity by some specific chemical substance present in the intestinal mucous membrane, each specific stimulating substance being liberated by a particular foodstuff. If such a premise is correct, it is clear that all sorts of symptoms might arise when an excess or a deficiency of the specific chemical stimulants is liberated into the blood-stream in consequence of abnormal intestinal putrefaction or other disturbance. Work based on such a hypothesis might be useful in elucidating the causal relationship between some of the more obscure pathological conditions-as, for instance, diabetes-and the alimentary canal.
Dr. ETTIE SAYER: My slight contribution to this discussion is evoked by Dr. Hale White's remark that "alimentary toxcemia has never . been produced experimentally." Since the difficulties in the way of such an experiment are obvious it seems important, 'when all aspects of the subject are under consideration, not to omit reference to any therapeutic procedure which involves the risk of producing the condition accidentally. One of the procedures which involves this risk is the attempt to reduce a raised blood-pressure by means of highfrequency currents, in cases of chronic auto-intoxication, during periods of constipation. An excessive absorption of entero-toxins from the intestine may be set up which will not only send the pressure higher up instead of allowing it to come down, but may also produce an acute exacerbation of tox-amia.
